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AB The layers, which can align liq. crystals (LC) without rubbing, 
are manufd. by applying materials contg. multifunctional maleimide 
derivs. having aligning properties and alkenyl- substituted nadimide 
derivs. On substrates and irradiating them. The melamine derivs. may 
have photodimerizable groups (cinnamate, coumarin, chalcone, or 
benzophenone groups) or photo isomer izable groups (azobenzene or 
anthraquinone structures) . A LC cell using the alignment layers shows 
good voltage retention at 80. degree.. 
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yxb^y) xfvU} -.X ? y a [2. 

2. l]\7b-5-xy-2, 3-v#yl/*^W5 
h\ N — ( 2 ' - {2" - (2' " -bKn=5fyX^ 
is) xh3r>-} x^-ylO -TU^bV^n [2. 2. 
l]^b-5-xy-2, 3-yW«W5H, 
N - C 2 ' - { 2 " - ( 2 ' " -bHu^yXh^y) 
xh^y| x^ylO -7>J;Mf^b'y;a [2. 2. 
1 ] ^7°b-5-xy-2, 3-y*;^WU\ 
N- C2' - { 2" - ( 2' " -bh'D^yXb^ry) 
x^y) xf-HO -y^U/Ub^o [2. 2. 1] 
^7°h-5-xy-2, 3-^;u^^^^h\ N- 

{4' - (4" -bb'n^y7xX;Myrob»Jf 
y) 7x^/1-} -7'J^b'y^n [2. 2. 1 ] ^7°h 
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-5-xy-2, 3-i/ii)V1£*i/4 5 F\ N- < 4' 
- (4" -tKn^y7x^Hyrnf'Jfy) 7x 
-/H -7'J;Mt;i/tv?D [2. 2. i]^7*h- 

5-xy-2, 3-^#^#*W $ F\ N- { 4 ' - 
(4" -tKD^i/7x-;Mvroh''Jfy) 7x- 
/W -**y/Hf$^n [2. 2. l]^rh-5-x 
y-2, 5h\ aiXi<x^*Urf 

COO 5 3] N, N' -xfl/y-h'X (TU/P 

by?o [2. 2. l]^h-5-xy-2, 3 
*/W^fHSn . N, N' -xfl/y-t^(7U 
/kpcf-zUtV^o [2. 2. 1 ] ^7°F-5-xy- 
2, 3-S^;U;K^W $ F ) . N, N' -xfl/>- 
b\X (^U/Uby^n [2. 2. l]^7°h-5-x 
y-2, 3-y*#;U#*y-f $ F ) s N, N' -MM 
fl/y-t'X(7 , J;l/ty^D[2. 2. l]^7°h- 
5 -xy-2. 3-x*^*v>f a F> . N, N' - 
^f^f uy-b'x (7'J;Hy;n [2. 2. l] 

N, N ' -Mf^fuy-tx (7U;Mf^ty^ 
o[2. 2. 1 ] ^Th-5-xy-2. 3-^#/M* 
JfWU'), N, N' - Ff^^fl/^-t'X <7U 
;U-bV?o[2. 2. 1 ] ^7°h- 5-x>- 2 . 3- 
. N. N' - HfWfl'V-t 
X (7'J/Mf^ty;D [ 2 . 2. l]\rh-5- 
XV- 2, 3->^P#*S"f £ F ) . N , N ' -y? 
D^yl^y-t'X (7'j^tV;n [2. 2. 1]^ 
7°b-5-xy-2, 3-y^mW$b') , N, 
N' -^nMyl/y-h'X (7U/Mf;l/hy^D 
[2. 2. 1] ^7'b-5-xy-2, 3-*JA)\,i£* 

[0054] 1, 2-bX {3' - (7'J^tV?P 

[2. 2. l]^h-5-xy-2, 3-y^n^* 
y-f 5K) 7 0 07K*i>} x?y. 1 , 2-b'X {3' - 

(TU/k^f-A'b'S/^u [2. 2. l]^7°h-5-x 
y-2, 3-y*#;M^y-f 5 F) 7°n^S/> x? 
y. 1 , 2-b'X {3' - (^^U^b'Sx^a [2. 
2. 1 ] ^7 c F~5-xy-2, 3 - ^/PrK^W 5 
F) 7n^y) x^y. bX ( 2 ' - { 3'' - (TO 
/Uby?n[2. 2. 1 ] ^7°F - 5 -xy- 2 , 3- 
5/*/WsK*W $ F) Totfafv) x^-HO x-fvK 
b'X C2' - { 3" - (TU/l^^/UbS^o [2. 
2. 1 ] ^7 e F-5-X>-2, 3-^;Utf^rW$ 
K)7 6 D^i/( xf-;l/)x-f^, 1, 4-bX 

{ 3' - (7'J^t>7n [2. 2. 1 ] ^7*F- 5- 
xy-2, S-y^l/^y^nrn^yl 7'^ 

y. l, 4-bx {3' - (ryyi^^/t-byy-o 
[2. 2. 1 ] ^7°F-5-xy-2, 3-i?#tU#* 
y>( ^ F) rn^y) 7^y. 

[0055] N, N' -p~7xXyy-bX (7'J^ 



by?o[2. 2. 1 ] 'VTF- 5-xy- 2, 
tuvi£*i/A $ KK n, N' -p-7x~yy-bx 

(7U/Mf^ty^o[2. 2. l]^7°F-5-X 
y-2, 3-y*#/U#3rW $ F) . N, N' -m-7 
xXl/y-t^(7U;l/ty^D[2. 2. 1]^7°F 
-5-xy-2, 3-^^^fW^F) . N, N' 
-m-7xxyy-bx (TU/^^bi/^o [2. 
2. 1] A.Th-5-xv-2. 3-$>#/M&*W5 
H) s N, N' - | (1 — y<f*/P) — 2 , 4-7x^1/ 
y}-b'X(7 , JMy^n[2. 2. l]A,rh-5 
-xy-2, N, N' - P 

-^y'Jl/y-b'^ (TU/UbV^o [2. 2 . 1 ] ^ 
7°F-5-xy-2, 3-^**HSH),N, 
N' -p-^y>Jl/y-t'7 {7 , J;Mf^by^D 

[2. 2. 1 ] ^7°F-5-xy-2, 3 - y'^/Utf* 
5 H ) ^ N, N' -m^y'JUy-b'7 (7U^ 
by?£? [2. 2. 1 ] ^7°F- 5-xy- 2, 3-S^ 

tf/M^y-f ^ F) . n, N' -m-^yy yy-b*x 

(7y;MWy^o[2. 2. l]^7°F-5-X 

y-2, 3-y'#/u#*w s F) . 

[0056] 2, 2-bX C4' - U" - (TU^b* 
y?n[2. 2. l]\7h-5-xy-2, 3-y# 
;U^y>f 5 F) 7x^y| 7xx;i/3 7dav, 
2, 2-b'X C4 ' - \4" - (7'J/Mf^by?D 
[2. 2. 1 ] ^7°F-5-xy-2, 3-i?%)V#* 

y>T 5 F) 7x7^y ) 7x-;io 7°u;\°y. 2.2- 
bx C4' - U" - (^^u/uby^o [2.2. 

1 ] ^7°F-5-xy-2, 3-i?tnV#*is4 ^ F) 
7x/^ry| 7xX;H7nA°y.. bx{4-(TU/b 
by^o [2. 2. 1 ] ^TF-5-xy-2, 3-y 
#/u**y^ ^ F) 7x-;H *?y. bx {4- (r 
»j;M^tV^o[2. 2. 1 ] 'VTF- 5-xy- 
2, 3-y*mW$H)7x^M?^ 
[0057] b'X <4- (^^'JMy^D [2. 2. 
1 ] ^7°F-5-xy-2, 3-y*mW5H) 

7x-/H ^^y. b*x <4- (y^y^fvwby? 

n[2. 2. 1 ] \7h-5-xy-2, 3-*Jii>V# 
^y^ ^ F ) 7x-/H *?y. bX {4- (TU^b* 
y^n[2. 2. 1 ] ^7°F-5-xy-2, 
;^^y^f ^ F) 7i^|x-f/k bX {4 - (T 
'J/MWy^n[2. 2. l]^7*F-5-xy- 
2, 3-y*;^y>f $ K) 7x-;l^} X-f /K b 
X {4- (^^'J/Ub'y^o [2. 2. l]^7°F-5 
-xy-2, 3-yW^ry^F)7x^;Hx- 
f/k b'X{4-(7Wy^n[2. 2. 1 ] ^7" 
F-5-xy-2, 3-y*/kt^W$F) 7x- 
)V) X;U7t:y. b'X {4 - (7'J;MWy^o 

[2. 2. 1 ] ^7°F- 5 -xy- 2 , 3-y*#;M<3r 
y^ 5 F) 7xx;H x;^y s 

[0 0 58] b'X {4 - (y^yyUb'yy-O [2.2. 
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i ] \rh-5-xy-2, 3-y*mwsK) 

[2. 2. l]\7h-5-xy-2, 3 - x#yU-#3f 
y^K) - 1, 12-b 

x (^?»Jyl/by?Q [2. 2. l]\7h-5-xy 
-2, 3-^#/l^*W ^ H) -3, 
y~Kf*y, 1. 3-b'X (7'J;Uty^o[2. 
2. 1 ] +<TY- 5 -x>- 2 , S-^/MM^W 5 
F) -S-th'Q^y-^nMtV. 1. 5-b\X 
< 3' - (7 l J;Pty^n [2. 2. 1 ] 'VTF-S- 
xy-2, 3-y*/^MaH) rn^y> -3 
-bKn^y-^y^y, 1, 4-t'x (T'J^fy^ 
a [2. 2. l]^h-5-xy-2, 

5 F) -2-b Hu^S^-^y-fcfV. 
[00 59] 1, 4-fc'X(7'J/MWy^n 
[2. 2. 1 ] ^7°h-5-xy-2, 3-5/#rt'#3f 
is A \ F ) -2, 5-^t Hn^y-^V-lfy, N , 
N' -p- ( 2-t Fo^f;y) ^vU^y-b'X (Tl> 
/Pb^>?u[2. 2. l)^-5-xy-2, 3- 
a/tf/Wtf^fi^ $ F) . N, N' -P- (2-tKo^f 
y) ^y'Jl/>-t^ (T^Mf^y^n [2. 2. 
1 ] \Th-5-xy-2, 3-^#/l^*^$ 
F) . N, N' -m- (2-th'D^y) ^'JUy- 
b'X (TUyUbV^o [2. 2. 1 ] ^7°F- 5 -XV 
-2, 5FKN. N'-m-(2 

-bh'n^y) ^y 'Jl^y-b'x (^^ 'J/Ub>?u 



[2. 2. l]^h-5-xy-2, 3-^;^-K^r 
W SF) . N, N' -p- (2, 3-ybWy) 
^y'Jl/y-bX(7'JMy^o[2. 2. 1 ] *<? 
h-5-xy~2, 3-y*;w#*i/^ S F) . 
[0060] 2, 2-bX C4' - {4" - (TUyPb* 
^?o[2. 2. 1 ] ^7°h-5-xy-2, 
JV^l/A 5 F) -2" -bHn^y-7x^y) 7 
x— 710 7°oy\°>\ b'x {4 - (7U;Mf;^?n 
[2. 2. 1 ] ^b-5-xy-2, 

-2-b Fo^y-7x-/M y<?>\ b'X 
{ 3- (7 l J^b'y^n [2. 2. l]^b-5-x 
y-2, -4-bHn^y- 
7xi/H x-tVK b'X <3- (^'J^bV^o 
[2. 2. 1 ] 'V7°h-5-xy-2, 3-zsjj)VX* 
W $ F) -5-bKo^y-7x-;H^Wy, 
1.1. 1 -Mi <4 " - (7'J;Mf^b'^n 
[2. 2. 1 ] ^rh-5-x>--2, 3-S/^I^r 
W 5 F ) ) 7i^^WD^, N. N' , . 
N " — h U (xfl/y^^y/l/b'y^o[2. 2. 1] 

^7°h- 5 -xy- 2 , 3-y#yM^W 5 F) A V 
[006 1 ] Sfefc:. #s«47^i/y • 7x^y 

[0062] 



[0063] Z,tih<r)T)Vr^)Vmm^'JA 5 F 

BJWttfcUi. JJEHR* ( 2 ) TS3ft*±fc&«BSJa 

>\ rvxy^>, 7V"t7^i/y, ^S^fgflT 
y\ b'A7V'\ <y/7xyy, 




[0064] J£l»lftjffllWtti«tt«Wtt** 
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mmi. MAtUzLX 1 5/8 0-9 5 /5cDtiJ-£fc& 
ftifc36 t ff*L<» 3 5/6 5~7 0/3 0<DgiJ-&i:& 

[0065] ttWwttMtoft&ftizts^xit^ ftffifatt 
i*i±$«4aw, *4v>i4-«3Si ( i - 1 ) -easft* 

SWHSL *RttSr8t#f TIE—** (3) 

n s H»aw*cSrjea:«'&Lfct)0*a«L. mien* 

^. 

[0066] 
Hfcl 0] 

o o 

[00 6 7] R 2C «ii£Mr;i-^uyS, 

^=Sr^>Sf J: OSlfii&^SK fc fc 1 -3<0lWL***, k 

x-^f7H£-&, 7*5 F*£-£\ S.U'^U ^y-^ 
M^SiO iM«'ix-i> ar&s-cats l r ^ s £ 

JH\ R 21 , R 22 , R 23 , &l/R 2 4<£g-*?k£Lt\ * 
[0068] ±E— *3C ( 3 ) iCfcWt . R 20 (i, HR 

st ( i - 1 > coR^mmttztcobwimco^i^^ 
■r. afc, R 20 ti^ iti^Hiw ( i - 1 ) tmm. ± 

R 2 i, R 22 . R 23 . RI/RzilZfrmm?. 1~8 
[0069] .tSEHRsK ( 3 ) {C^t-7feSSlS]tt2r^-t« 

[0070] :<OB*>. *^Hfli03tffi(6]«*»i, *?&M 
x^Wt^. ifcjtfy fx/i/T/kn-yW. /"K 



H . U -f 5 K , * y * -sK*- h & if oa^HM***, 

[007 1 ] *»W<03tEi6i*MEH±. .LEfciBttLfc* 
fcil/T/^-zHityW 5 FI8»tt£-£-*-f 

[0072] ^wncomifamm. mw*mmmm 
Lxm^t. zcr>m. nmmizm&ztvoc^tf* n- 

;><f-/Ub*oy F>\ ^^-;^7UAT5 Ks ^f-yHra 
V;ty7\ r-7fD57h>. ^on^yHf^, i^^- 

yyymtf-fS&Hzm^ktib. +f{)N->f/Utn 

flftt**ft»-C. %-=5rJi* 5 tf f><xSCfc*>^>. tticffi 

[0073] ±iE3lffli«ntmo»iKt^?x^)a«t: 

L, ^if*, 7)/>( 5 HSi:T^y-x;UE^!-f->M 5 K 

ti&h&tzib. mi$\&&<omft(,zft£.'>X1t? Zktf 

mzmmft z'n~>m^i>3bh. 

I 0 0 7 4 ] V W 5 T^^X^S^i-^M 5 H 

*(=«]: 4 3tK 

ISA 5 F^frt^-fbt^rfilttScOTtE^tlf^Sr- 
@e05t^8t X'Wm izft oZt iMmX'h h. ZcnXotc 
3fe5S-f Uzm v ^ h mtftlifttzMfe Z tttc u*!. ^IS^ 

[0075] — ^r, 7v»f s vmmmi£ifT)v>r=.)v 
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[0076] mti*mmcvw.mmmmjth i < amm 

[0077] *^Bflc7)3tiS|6]««&fflv ^fciKA-fe/Ui. 

Mftcojjfatmjzeyn s t % & x o t l £±t- . m s&o 

aAffi^C J; ■oX^M-fi Z t tfttt U v, 

[0078] m$M®t LTii. mm. 4 -IMI 

S*#»4' -Ii7i-JHWK 4- (4-{«ft 
j/^oMy;H £,£#B£4 ' -SS7i-;H^f 
;K 4- M-JU^y-n^* £,&#&4 ' -S 
iy?nMy;HXf/K 4-g&4' -fftt'7x 
— /K 4-Ii7x-yH4' -liy^n^fy^ 
4-BJ^4" — 1I^-7i-;K 4-It|t'7i^ 
4' — 2- (4-ii7i^/H 

[0079] *»B^ttj^T{i. ftBeftttX^W-f 
[0080]i?t, vU-f S Fi^(k&l/T/U*ly>11 

art. fr-omm&tf&^tiib. mmmmmrnxm 

[008 1] 



[0082] l&tmi ] 5 KBMte>£jft 
IfffSL ?flJKI+, 8STn-K -r -y-#®§§ 
S^aiWSriiiJt^a 5 0 0 5 U U >y h;Pc04OP7 

— 7jcfn%5. 2gRU f h'JlWSy2. 8g£lf»: 

x y 2 3 s £ Jnifctt, JIfF L&* { £ 7 0 XJT 3 ^fHK 
JES-frfc. WUy5 0g> MJx^TS y6 0g£ 

iX^SWC 4 mo 1 /dm3c7)lgi!$-itinx.TpH2 

[0083] [##{?1J2] 4. 4' -fX (2-tKD 

0 0 5 U 'J -y h;P40P77X3(C. 2-7DtX^/ 
-;P6 2. 5 g *JBt J: S^flTF. aHfL^ 

(^N-^f^tD'J FVl 00g£flD;i7t. JlfUCp- 
h;HyA;^yi- TfcWSU OmgSrJni.. >-'t Ho 
h'5>-4 2 . lg^l OttWCSSTLfc. *fcTC 
2B*|SJ8I#U S^fc^fflf 2«rlSH^Lfctft. 4, 
4' -•/'tKDJfy'<.yy'7x7y4 2. SgJaJ:^ 
1*^^69. lgtrMl. 1 2 0°CC3B#HRJSL 
f&SH*. 4 0 0m l«*fcRJBa&«*tini» 4 0 
0 m 1 C0h;l^x>-T'-2l°I»aiL- ^/oilfc K/UXVJf?- 

*LJt. ^^»*t^8iaE^^y-;U-4 50g, 7R7 0 

g. aeifii . og^tDi.. saT-ttattfL. 

-ti-. 4. 4' -b'X ( 2-b HadfSyXhde-^) <y/ 
7i7y5 2g?rllt. 

[0 084] [-S-dtfiBJl ] / <y/7iyyS:*tt4v 

fii^.7tSfi5 0 0 5 'J y h^c03oP75XatC. # 
#CT 1 X"i%tz-?V4 S h'PK8 . 8g. *#W2T»fc 
4, 4" -b'X ( 2-t Hodf^-xhdfx) W7i 
/y6. lg. p- b;ux>x;p*yK— *W»o. 4 
g x tHD^y>20mga^h^xyi 50m 1 

x&s&t&fczm&LKVbi smmz^ita, mm 

y-/UT-J:<a^L. flaiS-tfSikfciO^ (4) 
[0085] 

[-ftl 1 ] 
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C0086) [-&BRW2] 

fii^^^S5 0 0 5 D 'J v h;U<7)3on75X3tc, # 
##J 1 tUftvi/'f 5 KBHK8 . 8 g . a 3 F%«^F*4 
0 0WJ7ntl/^'j3-/P5. 0g, p-YiVX. 

vx)V*ym-*.Wno. 4g, tHD^y>20mg 

fttfWUxy 1 5 Om 1 fcJt&ttii*. mST. 9 O'C 

WUx>-£g£LT5t; ( 5 ) 
[0087] 
2] 




\ 



(5: 



[0088] [##tW3] 4 - 

i/ ) is $ -y -7 Ty >y K - 2 - h KD*y.Tf (UXX 

fi5 0 0 ml <D;fr- h 7 h 'J -)A4 

0. Og (1. Omo 1 ) c7)X^y-;U8 0m 1 , 7K1 




[009 1 ] [##W4] 2, 2~i< ; *?-/U-5-Xf- 
;U-5- (yot^f/H -1, 3-^df-9->co-&fi!(: 

f^fii.it§15 0 0 5 0 >J -v h;MOD77X3C. 
hij^fo-^rnyty 67. lg. 2.2-^h 
df -/rnA-y5 7 . 3g» hH>100gMp-H 
>U3i>x;\s*>M—*%}m2 . 9 g £A*U 6 0°CT3 

msamwLt:. *k*'j-7A2. sg^anx, 

MET, S$£S£LT2, 2-yVf;U-5-lf^ 
-5- (/D^f;H -1, 3 - ^jj-df-tf-V-O+IBK* 
8 0. 6 g (fRtt) 



0 0m 1 0»&*ifcS:tt&*, 4-t Hodf^y>fj 
82. lg(0. 5mol) Z1}nlXmMZ-t&. 
L^^^^^^l 32. 2g (3. Omo 1 ) £Jn 
itSPSL. 8 0"CT6^RJE§-y-S. 7K200ml 
fcftliTWRU »ttxf-;H 0 0m lT2HIi*aj-r 

f£, Sftgxf-/l/£il£ET®*. «BU ~79 S-tUTW 
i B B a U. 4- (2-t h'Ddf^Xhdf-v-) ~»"t-S-y 
^7i/7 H-2-t Kodfv-xf-;UXX-r^9 0. 8g 
(72%) Sr»fc. 

[0089] [^*«3] s/^tt-f^^ttiV 

l»*ML iBftfh f^-^?-?*fij(SWWI)f* 
flS*.^* 5 0 0 5 'J 'J -y h;Pc7)30P75X3^, # 
#W 1 X-mtz^UJ 5 HPK8 . 8g. *#H3T1*fc 
4- ( 2-b Hodf^xh^fi/) y PTis-y K 

-2-t b'adf^x^i/XXf-^S. lg, p - MUX 
y^i^yBS— 7fc*a%0. 4g, t h'odfy >-2 0mg 
Mh;Pxy 15 0ml SrlB^tta^. MJIT\ 9 0'C 

a^u nbtvzWb*x?s-n>x'£<m*v. m& 

[0090] 
Iftl3] 



<e: 



[0092] mm. a«fh mimxmmfWcA)v 
i'Vi*wm*ttmzft%m*mz.K i &&5 o o 5 »j u 

•y h;U40P7 9y.3^±ie4 j ra(*4 3. 8g, Hint 
KIl 16. eg&lA'N, N-y^f;l/*;l/A7$t^3 

oomi znBi. mmmmsnT. mftLtctft>*.msx' 

3tfHZtfi£lZit. hV?x.—/\,y*X7 4 >9 1. 9 s 
£'J>-L?~o. m^O'Cssmt^XdizMttz. hO 

7 x ~)v 7 * x 7 4 . 3 0 

5 O'QX-m&Ts S*Lfc. *« 3 
«J*r-feh^-^-9->a^ffiK ( 1/3) 200gt 

A7a-?byy? 4-xmmix2, 2-^^-5 
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-xf/l^-5- (ynt>f;H -1, 
4 7g£t#£. (IK* 7 9%) 

[0093] [1=^14 ] mmiz?-?v ymz^h-? 

S F183H*<75-&J$, ( 1 ) 

1 00 5U U y 
l;, 2, 2 - -^/l— 5 -X^-;F- 5 - (/n^^f 
S-y^lfyi 1. 9g. 7-bFn^-x 
^■7'J>-8. 3g. N-^/Ubo'J F'y4 0 gZtiat 

x mn Ltz . i%-%mmz totztz?>x\ u -7 

A7. lgSrSP^.. 1 5 0 < CT-2B#HSJfi5$1*-/c. ^Sl 

a. $etj$&£S£i. ««a$fifca^«isr4 «j •/ f 
iwmm^Mzmffi- itz . ; wjg&s- 500 go*-? 

3 U OK-*" MJ A X-nm L 

T. SSLfc. »<->*lfcl 3. 5g<Offltt£-f h?bK 

D75yi0OgW8H, 6%t&M3 0g*1mz., m 

[0094]«8f$L iOKH\ f^-^^-^fS 
&t/9fr2Jflf £fii;t*:S§!S5 0 0 5 U U -y h/K03-5P7 
±T»fe*tfcH*9 . 4 g . ###J 1 "C»fc 
vl^ 5 F'PSSl 2 . 6g. p-h;nv^*y8- 
yJcftttO. 8g. tFo^y>4 0rngMh'l'X>'2 

0 0 5 y v -y huzmKtt&A-. met, 9 OTHzHm 
lx. m&zmi2-£x&.®.Trz>*zm$ : L%tft> 1 5 

B*fi!Rje3-£jfc. RJ6»T«, K&ftK: F^x^2 0 0 
= ij »j . y F/F£flD;cT#fRU 5 0 g^yfctM HJgtrf L 



(7) 

[00 95] 




(7) 



[0 09 6] [-£j£0IJ5] lffllgtC^^"J^S^*-r-S»V 
l"f 5 Kf83Wfrco-&j£ (2) 

jwhs, sash mTv-bms<$w ( §*ffiz.tz®&3 

00 5 l J l J7hMOQ77X3C > 2-7DW7 
-;l/6. 3 g£v^*u *?§^J:S^arF. «ffLfc*»6 
N-^f-^boy F'Vl OsZMltz. Ztilzp-hil* 
x VK— yjofn^ 2 m g £ Ml . ^tFne?y 
4 . 2 g S: «& 1 0 4b6»ttT«T L . *i*TT 2 ISHS* 

7-7IJV8. Sg&il/^ig^y^Ae. 9g£8D;t, 

1 2 0X:T3mfigRJEUt. ^aif*, 10 0ml 

Rfm-gmzmt. ioomi« bjm>T2®mm 

L , *#£>ft*i F /L'XyaJriMlt F 'J "7 AT-&*I 

5g. *7 g. iftigKO. 5g5:JPi.. £S1 
"C-fcHHf Lfc. SSSSE£g*&s F/Pxy 2 5 0 g $rSD 
£T*»4:U 5 0 g <0*T' 2 Egfejf Lfc. 

[0097] jwhbl iBjedH-at/j$anr«r«ifc**5 
o o s 'j y 7 b^3op77X3c. f/f 

x>?§?g$: Afu ##«4 Lfc-ffc^ft 10.5 
g , f h 7 7"f /Hy^-^A/D 5 K 0 . 9g^4 
0 /t— b y hzkBMt-t" F 'J *> AyKjg&S 0 g SriD* . * 

o-FK^LT, *JB£4HB» »*U 2 0gW*f3 

*L. SilESrT-F^b ¥oyy> 1 OOgtC^L, 6 
%t§K3 0g^Snx. ^iat'4^«^L3t. MET. 

«*ffiifc^*5 0 0 5 'J 'J •/ h;l/C03-S>n75X3 
K. ±TW4>nX:SMc 10. 8g, l tttfcvi/ 
^5FgfS!12. 6g. p-F/UXV-X^y^-yk* 
ftO. 8g, tKo^yy40mgSVHHV200 

s y y y «jet. 9 o°c«ngfeL 

raSJE^-^Tt. RJ6»Ta. RJCE?S(cF^x>'200S 

y y y h/i^*jaiT««L, 5 0 g<oyjcT4 ma»L 
tz. zcob/ux. >mm f y ^A-rj-^m. ^JE 
t\ mm&&£Lxm hutzmw*^ vxry^zm^ti 

(8) 

[-fbi 5] 
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(85 



2.'Wg£?\'A 5 hW 1 6 g 
[00 9 8] [*jftM6] H0KXr;l'3>'*Sr«-r4 2 

W^flBifcSJIl 0 0 5 U 'J ••/ h;K03oP7^^.r»tc 
^mAX^htltz\t^\ 1. 9g. 4-bFndfy 

*.T «H* Ufc . «r» at 4oftk;^t. KB* 1 ; 
W7. lgSrflD*.. 1 5 0*CT2B#p B 1KlB§^. » 
Oft. SET, *«ESrS*L, «tt$ftfcift#fo4 'J ••/ 
WUDgf®xf-;l'fc:?iAIL*:. ^c0?§?S2r 5 0 0 g<V* 

ET. S*Lfc. *#£>il*:l 5. 0 g^lKfcSr^h^t 

0 0 g(c?g#>U 6%tg&3 0 gSrflni. 

£ffl-C4B*ISHSJ*L*:. MET. *8£9*U *#£>ft 

o 



[0099] iorah tv-yx^-?MS 

RWfcSHf £«£fc5 0 0 5 U 'J y WK7)3on77^. 

±T»£>ftfcStt 10. 4g. ##09 1 -CWfcv 
l"f$FB18l2. 6g, p-WLoo-x/l/tfyS?— * 
WfeO. 8g. b h'odfy^4 0mgS.Vb/Wxv2 0 • 
0 5 'J 'J y WI^WHrttii*. MET. 9 O^CKAtifeL 

iaRJ5S*fc. RJBRTfc, RJEB?Rfch;Uxy20 0 5 
'J 'J -v h^tr2n^T«Rl^ 5 0 gtf>*-C4 ttO»L 

fc. zvb )v^>mm*mtt v y v^T&mm. me 

(9) 



o o 



V-N O 

[0100] [**«7 ] T)V*-)Vm&**M 5 HR 
»fle (N, N' -2, 2-b"X(4-7x-l/y)7D 
/^-t'X(7 , J/l'ty?n[2. 2. l]^7°b~5 
-XV- 2, 3-yW^y^F),tITNI-M 

H3HWLfcrt»*5 0 0m TU/Pf 
>-?a[2. 2. 1 ] 3-^ 
/UtfVWfeWII (>fi«9 8% d d d) 1 5 1 . 0 g ( 0 . 7 
4 mo 1 ) &±Xfh)l>X.>2 0 0m 1 SDSL 
JKfHL h/l^xvcojljST, 81. 4s (0. 3 

6mol)02, 2~t'X(4-7^7x^)7'n 



fc ftWity £ 2 0 0 °C . 1 nmHgCOjSflFFC 1 . 5 B$S«^ 
ILfctl^ 208. 8g (T$>MW<7>VRm: 97 
%) OBWttT'fcSN, N' -2, 2-tTX (4-7x 
-l^y) 7°nyN\y-t\x (ry^ty^n [2. 2. 
1 ] ^7>-5~xy-2, S H) 

( N I — M ) imtyttft. 

[0101] ] 7;^^iityM $ HIS 

SWMN. N' m-^y'Ji/V-t'X (7'J/Mf^f 
is 7 xi [2. 2. l]^b-5-xy-2, 3-^# 
/l-tf^W ^ H) „ feJITN I-Xt»f) 
S3RSJ«L)trt^S5 0 0m 1(^)77^3*:, 
^bV?n[2. 2. l]\7h-5-xy-2, 3 
-^/^-KyB«*«J (»98%fp) 16 1. 3g 

(0. 74mo 1 ) i3 c fct»;l/X>'2 0 0m 1 £tt3& 



(?1 5) 102-265541 ( P 2 0 0 2 - 2 6 5 5 4 1 A ) 



g (0. 36mo 1 ) <7)m-JfyiJl/yyTSy5:60 

ft, »*L^r*»feRjES:4ieiaia»tfea. nsoajBS 

2 0 0'C, 1 mmHgtfOMJETT- 1 . 5 B^S^S LfctZ 
2 0 8. 8g (TSVS^JR^: 9 7%) coBW 
IMVfo&N, N' m-df >-y u^-t'x (Ty/kx-?-/V 
b>?c?[2. 2. 1 ] ^7K5-x>-2, 3-v-' 

o 




[0 104] [lfc«^««2] 



[0 10 6] [JtitfMl]^JbHo^y7i-^ 
xyxt (Polyscience co. , U. S. 

a. ) cTja&fcvwy&TKy 7-5gtrsy7iy- 

/U3 gSr^rv-U-y 10 0ml K AftT SiST' 3 0#HJ£ 

f¥U Sfcfc-r v#yyv2. 9g£Aft. »*tc*« 

«JEFifif*l 0 0-CT'K^^LT--Ky t Hn^ 

[0107] [itmm%M2 ] PJIg (^57Wn^ 
YJiVi/y-t^ lV7xny4 F) tO-^fiSc 
/<7t Hodf^>fSSl 6. 4 2g (0. R/H fc 
ymit-i- h 'J •> A 8 g &7jc 1 0 0 m 1 t ^JUXJU* 
ttisV (DMSO) lOOmlCiSL. O'CT'SiL 
KMWL&Wb, ^77i^D'^V'(;l'?D5'( Hi 
5 . 8 6 g ( 0 . 1 ) £f&* lc?ST L/t . fjJiBT'ift 
2 b$ISIKJ£ L- fctft s »v ^KT' pH = 6-7t:4>WL 



ti)V»*ls4 5 H ) ( N I - X ) . 
[0 102] [Jfctt^JfiWl] 

HiHScoftOfcr^yyUfrs-fflv^r* (io> 

[0 103] 
[ftl 7] 



(io; 



KHaft^Ofcr^UJURfefflVYta; (11) 
[0 105] 

Utis] 




(ii: 



[0 108] [JtSteJSW3]vi^SF£±«tcHr 

JtiR##0»J 1 Tif ^>n^y b H Ddf x xA--?H 
SHI. 7 g5rN-^f-;Utroy Hy (NMP) 50m 

nzmmttzm. hyxf-^rs^i. og£AftT3 

0#fiH«PUi. RiE*S££ 5°CfcWCStL<8B¥L- 
V'f^>ytt'f/p;n7-< H2. 1 3g^^< OSS 

JESri&TL*:. RIES*. *fc.X 2 0 0m 

[0109] a±«>**«avifc«»j««fc i ow^n 
tfo/i. 3esmi»?Mpjfis^^«HtSMi*iSi, Tie 
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[Olio] [#EtoBS«of&fcSri£] 

•feov ;U7'= i / 1 comsmmzmfrLx . bhb#»k 

5%?f?£iL. .TilSrO. 1 Atm<7)7 -< A^-T*>3£ 

CO 1 11] b - 1 . ftEfiilfM (afflMfcfrSO 
±IEa. <0*i£T»fe<tfc3tSl*l»8*»*. 

19 0-c, iiBHa-cse«avwLS'fTofc. mz. nt> 
ivfcmMmmtzi&mBt*»7 vrx o . stwiarc 1 o 

J/c m ! «3 6 5 nmftjS<Offl^Hi3tL!t^H3t^ 

[ 0 1 1 2 ] b - 2 . ftEfllRfft* (3t«Mt*rife) 
±iea. 0^^tnfc*Kl*liBt«5&, Xh'yn- 
^-tcT I TOtH«7^1S±i:%-l:ML, 1 

oo-c, 1 5tt$ti6kLt:<?>*>. ms&mmzm&Efcm? 

yriO, «*3te*-Cl 0J/cm!«I3 1 3nm 
[01 13] c . m^A^WL 

±tsb - 1 £te&2x'&btitcftgtft&£&commi,zw. 

f£8 ^ m<OX*-U y h'-XSr-tr/Uixtf* S^SSM!* 
m B B B ?±An&StT^L. EF&Jffi#ffl*tt-& J: 0 
fr^m^ttfotf^^&ft^lzmizfoh^XKM 
U IgmmZl 5 0°C. 9 O-ftfrWXWfcZtt. «CV> 
T\ i&ffc&APJ: D-^lt LTX/^f y/t>*-?j--y7m& 
mf&Va (4- (4-iW7i-/H v-^o^dfv-yU 
To^y 19%. 4- (4 - (3, 4-y'7^D7 
1/7x3^5; is )V) is-rn^is/UXfy 18 
% % 4- (4 - ( 3. 4-y7WD7i-;H y?o 
's.^r^/l') is7a<\.%-is>W<>? yl8%, 4 - ( 4 - 
(3. 4-y'7WD7i-;H i/9w^*i/)i-) 
o^f S^L-To;^ 1 8%. 4 - ( 4 -y+frisfn 
istW^Zri/lVyany 7%. A-7lV^ 
ny x.~)V- 4 - {A-^yf-^^u^^lV) i>"7 
D^y^*;p,fySxxt^ 6%4-7WD7i 

y;l/*;kt;ySi^f;i' 6%4 - (4-?on7i- 

)V) is<7X3^*i/)^y-7> 5%. 4-(4-(4- 
;dd7i-/I/) x^'n'Of j^? a^Sf i/lU?? 

y 3%. fcitf^BsM y*\V^T.mm.i]4y)\'M 
SPE-OlSrO. l%^8SUfct<0) SrTMVhnt' 
••/ ? «T*£&A L3fc« Ufcf* . x^Jf SRSHHPJ t1« 
fi&APSrfiitL*:. 
[0114] [ftEfiJ^WWjS;] 



■T6 2«t<Ofll3te«<Oiafc:»5». *KHHc5V<7)«E£0i 
JJDLTON/ OFFL, H^BfSrX^ vfi'/SWlJ: 
ic «fc 0 , & B B B tf>El*]tt SrIFfI Lfc . 
[0115] e . «EEfttt¥e«l£ 
±!5c. coftmx-'&^titzmik^Mz, 8 0-Ctffi^L 
fc«HT5 VtfOiSSEtgJESr 64?^( ^otHaEPfloU o 
-?WC 1 6 . 6 5 y&l8^Lfcig<0ftff«E&St£ 

[0116] f . HAtt^ji^ 
d«0?K o Vfe/l'£8 0'CiZX 10 0 0B#^^L-7tc7)*> 

mum* smmLtz. 
[0117] imm i ] &f&m 1 "c»s>;h.fc-?n s 

FSSSW* ( 4 ) /££0| 7 X-n h tttz T)\>* \s yw&7~ 
5 YWSfa ( N I — M) = 5 0/5 OMMXcfrtt 
i3ttSl6|»«*fflv^» ±IEa. <0fWtt»ffi(c«V\ * 
EW*m»»E£SliRU ifcfcb-l. <0#Eftffil*>&« 

|6|MS:JflvvC±fflc. &c&oT& B B B -fe^£#j£U ±IB 
fPfiWrffitcflev^uttlWi^ff^fc. -r^fe*. 8 0-cic 
«** LJttt.®T'fi0lBBE«^« 94%, t Zi?S B B B iS(fiI 

[0118] \.mm\ 2 3 i x"ftt>titz-?i"i s 
K«^ft: ( 4 ) y^mix^hixtzr^uymmi- 

5 KR8Mfc= 5 0/5 OSJUb&»^43ttSl*I«« 
(NI-M) 2rfflV>T. ±ISa. <0MI8^^V\ 3t 

tff»^(i9 5%. ^7t?ffi B 3 B iEi6]'t4. WA.tt*fcA# 

x-b-itz. 

[0119] [ H»J 3 ] *Efott»* . 1 Tit 

<J>h.^U>T 5 Kl^* (4 ) /^M2t#Wc-V 
U-f S Fttaras ( 5 ) /^SMTtftfeftftt^ 5 K 
fS^#: (NI-M) =4 0/2 0/4 0?g^fcL-!tffe 
IS. *Sfi0Hl i: LTfFffiSrtr-oJt. 8 
0 °C L /S«®TC7)«JI«»*{± 93%. 1 7t?R B B B 

[0 120] [SOIW4]^Ml'C»feil!t7WS 
HBW* ( 4 ) Sr. ^«0|3Tl»4)il>ivH S Y%m 
* ( 6 ) tcftx^ffiti. HJfiWIl tmmzLX. JPfiBSr 

*U9 4%, ^^?s B B B U[S]tt. »Aeftt=A#-c"*-> 

[0121] [»Sf J 5 ] 3tffi|Sl«St . it&m 1 Tit 
ktdzil"* 5 HIJI** (4 ) /-^(£0ll2n#^tT.fcV 

u-^f 5 nmw ( 5 ) /*«w8"d*«>*ufc-*-^-f s v 

imW (N I -X) =6 5/1 0/25<om&®>£ 
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ttli. ^J60iJl tl§)#(ctT. IWilffSrfro*:. ^cofe 
8 O-CCCSS L^«T'£OlE§S$li 9 4%, £ 

[0122] 6 ] 1 T1# kfutv W 3 

( 4 ) £ . ^jfc«4 ■«*fc*lfcVU>f 3 FSHI 

* ( 7 ) HifiWi i: Hat IT. MB* 

[0123] [ggftH 6 3 1 T1# 3 

FttWfls (4 ) •^fia«4T»fe<i^-ei^f 5 KR* 

* ( 7 ) tcftifcflMi. SQI«2k|B|*K:LT. iffffiS: 

[0124] [3mw7]-£jfiwi"e»wifc-*w5 
f* ( 8) (cft^^ffiw, lessen tmrnzLxmrnz'ti 

-?Jt. ZCDt&Zk. 8 0*CKfiM*Lfe«!B'COlBE«»* 

[0125] [*Sfi^iJ8 ] 3teR0]*ro£ . Hrf£M6 Ti# 
^fL/o-vlx-f 3 FfB»f* ( 9 ) /&tfLm2Ti%ktlfz-? 
\sA 3 FftXfr ( 5 ) ./^W8T1#t»iXJt-fyM S F 
f^flj (N I -X ) =4 0/3 0/3 0S^ftt L^ffi 
fcttllKclTWtttfT-sfc. 8 

[0126] [JtfcHH 1 J 1 TttfeftJi^W 3 

mmw ( 4 > * . jt»^flR« i -c^ifc ufcr? -J /Hf 

g**ft (10) Jfctf -HltCtt LT 2.2'- TVb'X^ 



TO«JEE»l#sWi 8 0 % b fflc*»o . 

[0127] [ ifcisCT 2 ] ttiet&i&ffl 3 t'^-bk l feflnsr 

301^1 fcl^fcLTffttfcfrofc. 80'C 
U*St<OtESPB 9 4 %T\ jKAier6]tt 

0 . iefttt**(£T LT v . 
[0 128] [JUSW3] ^JftmT»6*tfc-rH 3 
FSHWfc (4)2:, Jt*teJ£W2T£jfcLfcr? U/HR 
R3W* (11) Atf-tflfcttLT 2, 2 
V7i-n- F U;l^2r0 . 1 %jDi.^tcO(cf^^^fl!H±, 

EKdtt. WAttttSffTftofc**. 8 0*CCSj|L^« 

[0129] IUOW4 ] T)V>r-)VWm-'Jl 5 Ftt 

(4) CDfrZm^X. ±ISa. Oi«S*&fc*fC3Kffi 

T'«0«ff««f*»i 8 3 % *: . 



F^-A(##) 2H090 HB08Y HC05 MB12 

4J100 AM55Q AS13P BA02Q BA11Q 
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